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f(q,p)mmmm99.[-i.W(f),-i.W(g)] := -i.W({f,g}).{f,g} q 2 p 2 /6( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 ).[W(q 3 ),W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 - 
O.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 )= 3 ( 3P 2 Q 2 +61PQ -3/2).f(q,p).[-i.W(f),- 
i.W(g)„ni.W({f,g}).{f,g} q 2 p 2 /6( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 ).[W(q 3 ),W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -O.QP = PQ +i :9 W(q 2 p 2 ) = 
9/6 ( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 )= 3 ( 3P 2 Q 2 +61PQ -3/2).f(q,p).[-i.W(f),-i.W(g)] := -i.W({f,g}).{f,g} q 2 p 2 /6( Q 2 P 2 + QPQP 
+ QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 ).[W(q 3 ),W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -O.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ 
+ P 2 Q 2 )= 3 ( 3P 2 Q 2 +61PQ -3/2).f(q,p).[-i.W(f),-i.W(g)] := -i.W({f,g}).{f,g} q 2 p 2 /6( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + 
P 2 Q 2 ).[W(q 3 ),W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -O.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 )= 3 ( 3P 2 Q 2 +61PQ 
-3/2).W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 )= 3 ( 3P 2 Q 2 +6iPQ8z8-9#566q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP +.[W(q 3 ),W(p 3 ] 
et {x 3 ,p 3 }=3q 2 .3p 2 -O.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 )= 3 ( 3P 2 Q 2 +61PQ -3/2).Or [Q 3 , P 3 ]= 9 
, P 2 Q 2 +18 i PQ -6 d 6iPQ -3/2).f(q,p).[-55t W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -O.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + 9UUYT 
"Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 ).[W(q 3 ),W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -O.QP = PQ +i :9 W(q 2 p 2 Q 2 ).[W(q 3 ),W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 - 
O.QP =9/6 ( Q 2 P 2 + 6iPQ -3/2).f(q,p).[-55t W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -O.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + 9UUYT 
SOr [Q 3 , P 3 ]= 9 P 2 Q 2 +18 i PQ -6 d =(V+v) t = Vt +vt 1/299.792.458 3P 2 Q 2 +6iPQ -3/2).3P 2 Q 2 +6iPQ -3/2).3P 2 Q 2 +6iPQ -3/2).q 3 ),W(p 3 ] et 
{x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 )= 3 ( 3P 2 Q 2 +6iPQ -88iPQ -3/2).3P 2 Q 2 
+6iPQ -3/2).3P 2 Q 2 +6iPQ -3/2).q 3 ),W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQ +i :9 W(q 2 p 2 ) = 9/6.[W(q 3 ),W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQ +i :9 
W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 )= 3 ( 3P 2 Q 2 +6iPQ -3/2).Or [Q 3 , P 3 ]= 9 P 2 Q 2 +18 i PQ -6 d tt50W(p 3 ] et 
{x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQ +i :9 W(q 2 p 2 ) = 
9/69.792.458 3P 2 Q 2 +6iPQ -3/2).3P 2 Q 2 +6iPQ -3/2).3P 2 Q 2 +6iPQ -3/2).q 3 ),W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 
+ QPQP + QP 2 Q PQPQ + P 2 Q 2 )= 3 ( 3P 2 Q 2 =3q 2 .3p 2 -0.QP = PQ +i :9 W(q 2 p 2 ) = 9/6.[W(q 3 ),W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQ +i :9W(p 3 ] 
10 000 000 000 000 000 f(q,p).[-i.W(f),-i.W(g)] := -i.W({f,g}).{f,g} q 2 p 2 /6( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 ).[W(q 3 ),W(p 3 ] et 
{x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 )= 3 ( 3P 2 Q 2 +6iPQ -3/2).f(q,p).[-i.W(f),- 
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i.W(g)] := -i.W({f,g}).{f,g} q 2 p 2 /6( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 ).[W(q 3 ),W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 )= 3 ( 3P 2 Q 2 +61PQ 
-3/2).Or [Q 3 , P 3 ]= 9 P 2 Q 2 +18 i PQ -6 d =(V+v) t = Vt +vt 1/299.792.458 3P 2 Q 2 +6iPQ -3/2).f(q,p).[-i.W(f),-i.W(g)] := -i.W({f,g}).{f,g} q 2 p 2 /6( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 ).[W(q 3 ),W(p 3 ] et 
{x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 )= 3 ( 3P 2 Q 2 +6iPQ -3/2).3P 2 Q 2 +6iPQ -3/2).f(q,p).[-i.W(f),-i.W(g)] := -i.W({f,g}).{f,g} q 2 p 2 /6( Q 2 P 2 + QPQP + QP 2 Q 



i.W(f),-i.W(g)] := -i.W({f,g}).{f,g} q 2 p 2 /6( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( 



■ PQ 2 P + PQPQ + P 2 Q 2 ).[W(q 3 ),W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQ +i :9 



Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + R + QP 2 Q 6ttr38zz9000f(q,p).[-i.W(f), 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 )=-P 2 Q 2 )= 3 ( 3P 2 Q 2 W (f?*) ~ 9 J? ( ?T^ Q ™^ + „? / ^2? / °? 1 57 7?"| V l? 9 J \ '^^^}^i 
P 2 Q 2 ). [ W(q 3 ),W(p 3 ] et { x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 )= 3 ( 3P 2 Q 2 +6iPQ %**£ + = ZTo^O^pl'o^O + £Kw^ t ^1 



-3/2).f(q,p).[-i.W(f),-i.W(g)] := -i.W({f,g}).{f,g} q 2 p 2 /6( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 ).[W(q 3 ),W(p 3 ] et{x 3 ,p 3 }=3q 2 .3p 2 -0.QP 



= PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 )= 3 ( 3P 2 Q 2 +61PQ -3/2).f(q,p).[-i.W(f),-i.W(g)] := -i.W({f,g}).{f,g} 
q 2 p 2 /6( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 ).[W(q 3 ),W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQ +i :9 W(q 2 p : 

QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 )= 3 ( 3P 2 Q 2 +61PQ -3/2).W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 )= 3 ( 3P 2 Q 2 
+6iPQ8z8-9#566PQPQ + P 2 Q 2 ).[W(q 3 ),W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q 
6ttr38zz9000f(q,p).[-i.W(f),-i.W(g)] := -i.W({f,g}).{f,g} q 2 p 2 /6( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 ).[W(q 3 ),W(p 3 ] et UTT66+ 
QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 ).[W(q 3 ),W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQi.W(g)] := -i.W({f,g}).{f,g} 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ 
+ P 2 Q 2 )= 3 ( 566PQPQ + P 2 Q 2 ).[W(q 3 ),W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 QP 2 Q 2 )= 3 ( 3P 2 Q 2 
Or [Q 3 , P 3 ]= 9 P 2 Q 2 +18 i PQ -6 d =(V+v) t = Vt +vt 1/299.792.458 3P 2 Q 2 +6iPQ -3/2).3P 2 Q 2 +6iPQ -3/2).3P 2 Q 2 +6iPQ -3/2).q 3 ),W(p 3 ] et 
{x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 )= 3 ( 3P 2 Q 2 +6iPQ -88 PQ +i :9 W(q 2 p 2 ) 
= 9/6 ( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 )= 3 ( 3P 2 Q 2 +6iPQ -3/2).3P 2 Q 2 +6iPQ -3/2).f(q,p).[-i.W(f),-i.W(g)] := -i.W({f,g}).{f,g} 
q 2 p 2 /6( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 ).[W(q 3 ),W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + 
QP 2 Q0005577890 +6iPQ -3/2).Or [Q 3 , P 3 ]= 9 P 2 Q 2 +18 i PQ -6 d =(V+v) t = Vt +vt 1/299.792.458 [W(q 3 ),W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -0.QP = 
PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 +f(q,p).[-i.W(f),-i.W(g)] := -i.W({f,g}).{f,g} q 2 p 2 /6( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + 
P 2 Q 2 ).[W(q 3 ),W(p 3 ] {x 3 ,p 3 }=3q 2 .3p 2 -0.QP UTT66.[W(q 3 ),W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + 
QP 2 Q00055778-i.W(g)] := -i.W({f,g}).{f,g} 0.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 QP + PQPQ + P 2 Q 2 ).[W(q 3 ),W(p 3 ] 
{x 3 ,p 3 }=3q 2 .3p 2 -0.QP566PQPQ + P 2 Q 2 ).[W(q 3 ),W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q.3p 2 -0.QP 
Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 )= 3 ( 3P 2 Q 2 +6iPQ -3/2).f(q,p).[-i.W(f),-i.W(g)] := -i.W({f,g}).{f,g} q 2 p 2 /6( Q 2 P 2 + QPQP + 
QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 ).[W(q 3 ),W(p 3 ] et {x 3 ,p 3 }=3q 2 .3p 2 -0.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ 
+ P 2 Q 2 )= 3 ( 3P 2 Q 2 +6iPQ -3/2).Or [Q 3 , P 3 ]= 9 P 2 Q 2 +18 i PQ -6 d =(V+v) t = Vt +v +6iPQ -3/2).Or [Q 3 , P 3 ]= 9 P 2 Q 2 +18 i PQ -6 d =(V+v) 
t = Vt +vt 1/299.792.458 1 1/299.792.453P 2 Q 2 +6iPQ -3/2).f(q,p).[-i.W(f),-i.W(g)] := -i.W({f,g}).{f,g} q 2 p 2 /6( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P 
+ PQP+= 9 P 2 Q 2 +18 i PQ -6 d =(V+v) t = Vt +vt 1/299.792.458 1 1/299.792.453P 2 Q 2 +6iPQ -3/2).f(q,p).[-i.W(f),-i.W(g)] := -i.W({f,g}).{f,g} 
q 2 p 2 /6( Q 2 P 2 + QPQP + QP 2 Q +9ttyW(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 )= 3 ( 3P 2 Q 2 +6iPQ -3/2).Or [Q 3 , P 3 ]= 
9 P 2 Q 2 +18 i PQyP 2 Q + PQ 2 P + PQPQ + P 2 Q 2 )= 3 ( 3P 2 Q 2 +6iPQ -3/2).f(q,p).[-i.W(f),-i.W(g)] := -i.W({f,g}).{f,g} q 2 p 2 /6( Q 2 P 2 + QPQP + 



( 3P 2 Q 2 +6iPQ -3/2).Or [Q 3 , P 3 ]= 9 P 2 Q 2 



PQ -6 d .[W(q 3 ),W(p 3 ] et 

9/6 r Q 2 P 2 '+ l QPQp a + {x 3 -P 3 }=3q 2 .3p 2 -0.QP = PQ +i :9 W(q 2 p 2 ) = 9/6 ( Q 2 P 2 + QPQP + QP 2 Q + 

PQ 2 P + PQPQ + P 2 Q 2 )= 3 ( 3P 2 Q 2 +6iPQ -3/2).Or [Q 3 , P 3 ]= 9 P 2 Q 2 +18 i 
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